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Abstract 
This report describes a pilot study investigating 
whether adult listeners are able to identify the 
dialect of child speakers from the recordings of 
isolated words. The recorded children are 
either speaking a Stockholm dialect or a 
Scanian dialect. Despite low agreement 
between the nine adult listeners, the results 
show that adult listeners can indeed identify 
dialect even in isolated short words, and that 
some features in the word make them more 
revealing of dialect than others. For example, 
dialect is identified correctly more often in 
bisyllabic words than in monosyllabic words, 
suggesting that intonation is a strong cue to 
dialect identification. 

Introduction 
Children’s ability to identify their own voice 
has been explored in a series of reports (e.g. 
Strömbergsson, 2009 and 2011). In these 
studies, children’s ability to distinguish their 
own recorded voices from those of peers have 
been described in relation to factors such as the 
age of the participating children, and whether 
the children have a phonological impairment or 
not. (Figure 1 illustrates the setup of the 
identification task, where the children are asked 
to identify which of four recorded child voices 
is their own.) One important finding in these 
studies is that there are no signs that children 
with deviant speech use the idiosyncrasies in 
their speech as a cue to distinguish their own 
recordings from those of peers with typical 
speech. This finding refutes the expectation that 
a phonologically deviant recording (e.g. the 
child saying [tu:] instead of [ku:] when 
producing the word “ko”, cow) would be easier 
to distinguish from those of peers with typical 
speech – his own recording being the odd-one-
out. Although this finding is interesting – it 
extends the existing evidence that children with 
deviant speech have difficulties to judge their 
own speech production accurately – it would be 
even more valuable if it could be related to how 
peers with typical speech would behave under 
comparable conditions. 

Figure 1. The setup of the identification task 
described in Strömbergsson (2009, 2011).  

One way of constructing a comparable odd-
one-out condition for children with typical 
speech would be to introduce a different, non-
pathological, type of speech idiosyncrasy, 
namely dialect difference. If a child with a 
different dialect than the three reference voices 
in the identification setup is given the task of 
identifying his own recording, he can be 
expected to rely on dialectal cues to aid this 
decision. For example, a Scanian child would 
be expected to identify Scanian diphthongs, /r/-
realizations and Scanian intonation in his 
recording (Sjöström et al., 2008), thereby 
distinguishing it from the three Stockholm 
reference voices that do not exhibit the same 
dialectal features – provided that he is sensitive 
to this phonetic variation. This report describes 
a first step in exploring if dialectal features can 
be used to identify recorded children’s voices; 
here, adult listeners are given the task of 
identifying the dialect in children from 
Stockholm and Scania in recordings of isolated 
short words.  

Purpose 
The purpose of this pilot study is to investigate 
whether a recording script and recordings used 
in previous experiments are also appropriate to 
use in a planned experiment of children’s 
ability to recognize their own recorded voices, 
and the potential effects of dialectal cues to this 
ability. In order for the material to be 
appropriate for the planned experiment, some 
words in the recording script should be 
distinguishable by dialect, whereas the rest 
should not. The study also aims to explore what 
specific features in an isolated word that makes 
it more or less revealing of dialect.  
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Method 

Material 
A recording script of 24 words was used (see 
Appendix). This is the same recording script 
that has been used in Strömbergsson (2009, 
2011). The words all began with /tV/ or /kV/, 
and all had primary stress on the first syllable. 
Apart from the phonotactic constraints on the 
stimuli, the selection was also restricted to 
highly frequent Swedish words, assumed to be 
very familiar to pre-school-aged children.  

Three 6-year old children (two girls and one 
boy with typical speech) had already been 
recorded as reference voices in Strömbergsson 
(2011). They were recruited from a school in 
Stockholm, and had Swedish as their only 
mother tongue. The children were recorded at 
their school, in an isolated room with limited 
noise. These three children represented the 
Stockholm dialect in the experiment. 

One 5-year old girl was recorded to 
represent the Scanian dialect in the experiment. 
Just as the Stockholm children, the Scanian girl 
had typical speech and language development 
and Swedish as her only mother tongue. The 
Scanian girl was recorded by her parents in 
their home, at two separate occasions. 

In total, the listening script used in the 
experiment contained 72 words produced in a 
Stockholm dialect (24 words produced by 3 
children), and 48 words produced in Scanian 
dialect (24 words produced by the same girl at 
two different occasions). 

Listeners 
Nine adult listeners participated in the 
experiment. All listeners were either 
phoneticians or other speech scientists, with 
Swedish as their mother tongue. Two of the 
listeners had lived in the south most part of 
Sweden for four years or more, but all reported 
that they speak a Central Swedish dialect. 

For all 120 words in the listening script, the 
listeners were to judge if the uttered word was 
produced by a Stockholm or Scanian dialect, by 
clicking a Swedish or a Scanian flag, 
respectively (see Figure 2). 

Data analysis 
For each stimulus in the listening script, the 

listeners’ success in identifying the dialect was 
represented by a single number: the number of 
correct dialect identifications (IDSUCCESS). The 

maximum value of this number would thus be 9 
(if all 9 judges identified the dialect correctly), 
and the minimum value would be 0. It will be 
described below how different features in the 
stimuli correlate with the listeners’ success in 
identifying the dialects. 

Figure 2. The listening setup. 

Results 
Inter-rater agreement of the listeners’ dialect 
judgments was measured by Fleiss’ kappa at 
.54. This rather low value indicates that the 
listeners were quite equivocal in their dialect 
decisions. In order to explore whether any of 
the two dialects was identified better than the 
other, a Student’s t-test was performed with 
IDSUCCESS as the dependent variable, and dialect 
as grouping variable. This analysis determined 
that Stockholm stimuli were identified correctly 
more often than Scanian stimuli: (t(118) = 4.02, 
p<.001). This is also illustrated in Figure 3. 
From this figure, one can also observe that 
identification success for both dialects is 
significantly better than chance (which would 
be 50%). 

Figure 3. The listeners’ success in identifying 
dialect, for Scanian and Stockholm stimuli. 
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A factorial ANOVA was conducted with 
IDSUCCESS as the dependent variable, and the 
factors STRESSEDVOW (the identity of the 
stressed vowel in the word), SYLLNUM (the 
number of syllables in the word) and 
VOWLENGTH (the length of the stressed vowel in 
the word) as factors. This determined that the 
listeners’ success in identifying the dialect of a 
stimulus was dependent on SYLLNUM 
(F(1,119) = 8.66, p = .004). As displayed in 
Figure 4, dialect is identified more accurately in 
bisyllabic words than in monosyllabic words.  

Figure 4. The listeners’ success in identifying the 
dialects, for stimuli with one and two syllables. 

Neither STRESSEDVOW (F(7,119) = .91, p = .50) 
or VOWLENGTH (F(1,119) = .35, p = .55) had any 
significant impact on the listeners’ success in 
identifying the dialect of a stimulus. There were 
also no interaction effects between the factors. 

Figure 5. The listeners’ success in identifying the 
dialects accurately, for stimuli with different 
numbers of syllables. (Sampa fonts.) 

Figure 5 shows the dialect identification 
accuracy across the different stressed vowels in 
the stimuli. Although vowel identity did not 
have a significant influence on the dialect 
identification success, the figure indicates some 
trends, e.g. that /i:/ and /O/ are more revealing 
of dialect than /o:/ and /a/.  

Discussion 
The study described in this report is a pilot 
study, performed to evaluate whether a 
recording script and recordings used in 
previous experiments (Strömbergsson, 2009 
and 2011) are also appropriate to use in a 
planned experiment of dialectal effects on 
children’s self-voice identification. Ideally, a 
subset of the words in the script should have 
stronger dialectal cues than the others (i.e. if 
listeners identify dialect better in some words 
than in others), as this would allow 
comparisons within speakers. Such 
comparisons would reveal if children are better 
at identifying their own recordings if the 
recorded words have strong dialectal cues, than 
if the dialectal characteristics are less salient. 

The results indicate that adults are indeed 
able to identify dialect in recordings of children 
producing isolated words in either a Scanian or 
a Stockholm dialect, and that identification of 
dialect is indeed easier in some words than in 
others. However, the agreement between the 
listeners is low, indicating that the task of 
identifying dialect in the recorded material is 
not trivial. The finding that Stockholm dialect 
is identified correctly more often than Scanian 
dialect suggests that either a) the dialectal 
features in the Scanian recordings are not very 
pronounced, or b) that the listeners are less 
sensitive to Scanian characteristics than to 
characteristics of Stockholm dialect. The 
observation that the recorded Scanian girl does 
not produce uvular /r/s (which is an expected 
feature in the Scanian dialect) would speak in 
favor of the first account. However, the 
listeners all being Central Swedish could 
explain why they might be less sensitive to 
Scanian dialectal features. Ideally, listeners 
from Scania should also have participated to 
control for this possibility. 

The material used in this experiment (the 
reference recordings and the recording script) 
was not designed specifically for the purpose of 
dialect identification, and this might influence 
the results (or lack of results). Still, the study 
has generated some interesting findings on 
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what features in recorded isolated words aid the 
listeners’ dialect decision. An expectation was 
that long vowels would be diphthongized in the 
Scanian recordings, and that this would be a 
strong cue to identifying dialect. However, 
dialect was not identified more accurately in 
words containing long vowels than in words 
only containing short vowels. In fact, the only 
influential cue of the features explored here 
was the number of syllables in a word; dialect 
was identified better in bisyllabic words than in 
monosyllabic words. This is an indication that 
word intonation is a strong cue in 
distinguishing Scanian from Stockholm dialect. 
A quite unexpected finding is that the identity 
of the vowel in the stressed syllable does not 
influence the listeners’ success in identifying 
dialect. However, the trends suggests that /i:/ 
and /O/ are more revealing of dialect than /o:/ 
and /a/. 

The preliminary nature of this pilot study 
explains why some shortcomings were allowed 
in the experimental design. For example, the 
recording conditions were not equal for all 
recordings used in the experiment; the 
Stockholm recordings were administered by the 
experimenter at a school, whereas the Scanian 
recordings were administered by the parents of 
the recorded girl in their home. Although the 
parents were instructed by the experimenter 
how to perform the recordings, the conditions 
are still not equal and might have influenced 
the results. And ideally, three Scanian children 
should have been recorded, to match the 
number of Stockholm children. However, in 
spite of these shortcomings, the results suggest 
that the already existing recording script and 
reference recordings can indeed be used in the 
planned experiment of dialectal cues to 
children’s self-voice identification. 
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Appendix 
 Orthography Transcription English 
1 k /’ko:/ (the letter k) 

2  kaka /’kɑ:ka/ cake 

3  kam /’kam/ comb 

4 karta /’kɑ:ʈ a/ map 

5 katt /’kat/ cat 

6 kavel /’kɑ:vəl/ rolling pin 

7 ko /’ku:/ cow 

8 kopp /’kɔp/ cup 

9 korg /’kɔrj/ basket 

10 kula /’kʉ:la/ marble 

11 kulle /’kɵlə/ hill 

12 kung /’kɵŋ/ king 

13 tåg /’to:g/ train 

14 tak /’tɑ:k/ roof 

15 tant /’tant/ lady 

16 tavla /’tɑ:vla/ picture 

17 tidning /’ti:nɪŋ/ newspaper 

18 tiger /’ti:gər/ tiger 

19 tomte /’tɔmtə/ Santa Claus 

20 topp /’tɔp/ top 

21 tub /’tʉ:b/ tube 

22 tumme /’tɵmə/ thumb 

23 tunga /’tɵŋa/ tongue 

24 tupp /’tɵp/ rooster 
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